Effect of unilateral labyrinthectomy on the molecular composition of perineuronal nets in the lateral vestibular nucleus of the rat.
Disturbances in vestibular functions caused by unilateral labyrinthectomy (UL) are spontaneously restored during the process of vestibular compensation due to the plasticity of CNS. The underlying molecular background of vestibular compensation is not yet fully understood. Recent studies have shown that the extracellular matrix (ECM) molecules have either permissive or non-permissive effect on the neural plasticity. In our previous study we have demonstrated changes in the expression of hyaluronan (HA) in the vestibular nuclei (VN) of the frog following peripheral vestibular lesion. The present work was undertaken to examine the expression of the HA and chondroitin sulfate proteoglycans (CSPGs) in the lateral vestibular nucleus (LVN) of the rat following UL by using histochemical methods. On the first postoperative day, the condensation of the ECM around the neurons, the perineuronal net (PNN) was not distinguished from the surrounding neuropil on the side of UL indicating the desorganization of its molecular structure. At survival day 3, the PNN was recognizable with the HA probe, whereas its staining for the CSPGs was restored by the time of the seventh postoperative day. In the neuropil, the intensity of the HA increased on the operated side, while the CSPGs reaction almost completely disappeared. The present study have demonstrated for the first time that the UL is accompanied by the modification of the HA, and CSPG staining pattern in the PNN of the LVN in the rat. As the reorganization of the PNN corresponds to the restoration of spontaneous activity of vestibular neurons, our study implies the role of HA and CSPGs in the vestibular compensation.